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(57) ABSTRACT

According to one embodiment, a housing apparatus for a heat
generating device includes a housing being provided with
sidewalls arranged sideward to separate from each other, and
shelf members placed at a plurality of positions along the
sidewalls between the sidewalls. The shell members support
a plurality of devices including a heat generating device, and
cach sidewall has a plurality of ventilation openmings corre-
sponding to the devices held by the shelf members. A duct
member 1s provided on at least outermost sidewall to corre-
spond to at least two adjacent ventilation openings in the
outermost sidewall. An airflow producing unit 1s provided 1n
the duct member and 1ncludes at least two airtlow producing
devices performing one of supplying outside air into the
inside of the housing and evacuating the iside air from the
housing through the at least two adjacent ventilation open-
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HOUSING APPARATUS FOR HEAT
GENERATING DEVICE

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application 1s based upon and claims the benefit of
priority from prior Japanese Patent Application No. 2006-

064792, filed Mar. 9, 2006, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

One embodiment of this mvention relates to a housing
apparatus for a heat generating device.

2. Description of the Related Art

Various heat generating devices such as an amplifier are
used 1n a field of electrical communication. These heat gen-
erating devices including the amplifier are arranged to sepa-
rate from each other 1n a housing apparatus. A plurality of
ventilation openings 1s formed 1n the housing apparatus, and
a blower and/or an evacuating device are or 1s provided 1n the
housing apparatus.

The blower supplies outside air into the housing apparatus,
and forces air heated by the heat generating devices 1n the
housing apparatus to the outside through the ventilation open-
ings. The evacuating device evacuates air heated by the heat
generating devices in the housing apparatus to the outside
through the ventilation openings.

Such a conventional housing apparatus for a heat generat-

ing device as described above has been well known by Jpn.
Pat. Appln. KOKAI Publication Nos. 2004-179318 and

10-130771, for example.

The Jpn. Pat. Appln. KOKAI Publication No. 2004-179518
discloses a housing apparatus 1n which substrates including a
heating circuit are housed 1n stand up positions to be sepa-
rated from each other. An upper end of the housing apparatus
1s opened upward, and the upper end openming of the housing
apparatus 1s covered by a cover provided with an evacuating
fan.

The Jpn. Pat. Appln. KOKAI Publication No. 10-13071
discloses a housing apparatus including a pair of sidewalls
and a plurality of shelves arranged between the sidewalls to be
separated from each other 1n the vertical direction. Various
devices including a heat generating device are placed on the
shelves. Ventilation openings are formed 1n each sidewall at a
plurality of positions corresponding to the devices placed on
the shelves. A blower fan 1s arranged on the outside of one
sidewall and supplies outside air into the housing apparatus
through the ventilation openings of the one sidewall. The
ventilation openings can be selectively closed by a shield
plate, so that the only ventilation openings corresponding to
the heat generating device which especially needs cooling
have been opened.

BRIEF SUMMARY OF THE INVENTION

According to one embodiment, a housing apparatus for a
heat generating device includes a housing including a plural-
ity of sidewalls arranged sideward to separate from each
other, and a plurality of shelf members placed at a plurality of
positions along the sidewalls between the sidewalls. The shelf
members support a plurality of devices including a heat gen-
erating device, and each sidewall has a plurality of ventilation
openings corresponding to the devices held by the shelf mem-
bers. A duct member 1s provided on at least one outermost
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sidewall of the sidewalls of the housing and corresponds to at
least two adjacent ventilation openings of the ventilation
openings 1n the at least one outermost sidewall. The duct
member includes an airflow guide plate providing at least two
airflow guide paths corresponding to the at least two ventila-
tion openings. An airflow producing unit 1s provided in the
duct member. The airtflow producing unit includes at least two
airflow producing devices performing one of supplying out-
side air into the inside of the housing and evacuating the
inside air from the housing through the at least two adjacent
ventilation openings corresponding thereto. The at least two
airflow producing devices of the airflow producing unit are
arranged so that one of the at least two airtlow producing
devices 1s 1n front of the other along the at least one outermost
sidewall. Each airflow producing device faces the at least two
adjacent ventilation openings corresponding thereto. The at
least two airtlow producing devices perform one of supplying
outside air to the inside of the housing and evacuating the
inside air from the housing through the at least two airflow
guide oaths.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

-

The accompanying drawings, which are incorporated 1n
and constitute a part of the specification, 1llustrate a presently
embodiment of the invention, and together with the general
description given above and the detailed description of the
embodiment given below, serve to explain the principles of
the invention.

FIG. 1 1s an exemplary perspective view showing a front
side of a housing apparatus for a heat generating device
according to an embodiment of this invention;

FIG. 2 1s an exemplary perspective view showing a rear
side of the housing apparatus for a heat generating device of
FIG. 1;

FIG. 3 1s an exemplary perspective view showing a main
framework of a housing of the housing apparatus for a heat
generating device of FIG. 1, together with a duct member for
attaching a fan unit fixed to the framework;

FIG. 4 1s an exemplary perspective view showing the
framework of FIG. 3, 1n a state that a fan unit 1s attached to the
duct member for attaching a fan unit;

FIG. 5 1s an exemplary enlarged perspective view showing
the fan unit and 1ts surroundings of FIG. 4; and

FIG. 6 1s an exemplary perspective view of an air guide
plate provided in the duct member of FIG. 3.

DETAILED DESCRIPTION OF THE INVENTION

A housing apparatus for a heat generating device according
to an embodiment of the invention will be explained 1n detail
hereinafter with reference to the accompanying drawings.

The housing apparatus for a heat generating device accord-
ing to the embodiment of the invention houses devices which
provides a transmitter of a communication device and which
includes a heat generating device represented by an amplifier.

The housing apparatus for a heat generating device has a
housing 12 including a framework 10, as shown 1n FIG. 1 and
FIG. 2. The housing 12 includes a rectangular outer case 14
surrounding the framework 10 and elongated 1n the vertical
direction.

The outer case 14 includes a pair of vertically elongated
rectangular outside panels 14a and 1456 placed parallel to each
other and spaced sideward from each other, a top panel 14¢
covering a square upper opening between the pair of outside
panels 14a and 145, a bottom panel 144 covering a square
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lower opening between the pair of outside panels 14a and
14H, and a rear panel 14e covering a vertically elongated
rectangular rear opening between the pair of outside panels
14a and 145. The rear panel 14e 1s divided 1nto a plurality of
sections to facilitate maintenance of devices, members, etc.
housed 1n the outer case 14. And, a number of ventilation
openings 16 are formed 1n a vertical section which 1s posi-
tioned on the right side when the outer case 14 1s viewed from
the rear, and which extends along the outside panel 14a
between the top panel 14¢ and bottom panel 144.

The framework 10 includes a pair of sidewalls 18a and 185
placed parallel to each other and spaced sideward from each
other, as shown 1n detail in FIG. 3. The upper ends of the
sidewalls 18a and 185 are connected by an upper support
member 18¢. The upper support member 18¢ covers the upper
square opening between the sidewalls 18aq and 185. The lower
ends of the sidewalls 18a and 185 are connected by a lower
support member 184. The lower support member 184 covers
the lower square opening between the sidewalls 18a and 185.

A plurality of shelf members 20 are removably provided at
a plurality of positions along the sidewalls 18a and 1856 1n a
space surrounded by the sidewalls 18a and 186 and the upper
and lower support members 18¢ and 184. In this embodiment,
cach shelf member 20 1s held by not-shown and well known
guide rails to be movable 1n back and forth directions relative
to the sidewalls 18a and 18 between a retracted position and
a forward projected position, at the retracted position each
shelf member 20 locating between sidewalls 18a and 185, and
at the forward projected position each shelf member 20 pro-
jecting forward from the sidewalls 18a and 185. Each shelf
member 20 can be selectively fixed at the retracted position by
a not-shown fixing device.

Various devices 22 providing a transmitter of a communi-
cation device and 1including a heat generating device such as
an amplifier are mounted on the shell members 20, and
removably fixed by not-shown and well known removable
{ixing means.

A plurality of ventilation openings 24 are formed in each of
the sidewalls 18a and 185 to corresponding to the devices 22
supported by the shelf members 20. A ductmember 26 having
a rectangular cross section 1s provided on one of the sidewalls
18a and 1856 to correspond to at least two, four in this embodi-
ment, adjacent ventilating openings among the ventilating
openings 24. The duct member 26 has one end 1n which one
opening facing one sidewall 184 1s formed and the other end
in which the other opening opposing to the sidewall 18a 1s
formed. The mnner space of the duct member 26 1s divided by
a partition wall 28 into two chambers each of which corre-
sponding to two adjacent ventilation openings 24.

The shelf members 20 corresponding to the four ventila-
tion openings 24 corresponding to the duct member 27 sup-
ports the devices that produce a large amount of heat, for
example an amplifier.

As shown 1n detail in FIG. 4, at least two, four 1n this
embodiment, airtlow producing devices 30 are provided on
the other end of the duct member 26 to correspond to at least
two, four in this embodiment, ventilation openings 24 to
which the duct member 26 corresponds.

Four airflow producing devices 30 are classified into one
airtlow producing umt 32q including two devices 30 corre-
sponding to one chamber of the duct member 26, and the
other airflow producing unit 326 including two remaining
devices 30 corresponding to the other chamber of the duct
member 26.

Two airtflow producing devices 30 of the one airflow pro-
ducing unit 32a are arranged 1n the back and forth directions
of the corresponding sidewall 18a, and are supported by a
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4

common support panel 34a. The support panel 34a 1s held by
a not-shown and well known guide rail provided at the outer
end of the upper wall 26a of the duct member 26 to be
movable 1n the back and forth direction between a retracted
position and a projecting forward position. At the retracted
position the support panel 34a 1s located on the side of the
outer end of the upper wall 264, and at the projecting forward
position the support panel 34a projects forward from the side
of the outer end of the upper wall 26a.

Two airtlow producing devices 30 of the other airflow
producing unit 325 are also arranged in the back and forth
directions of the corresponding sidewall 18a, and are sup-
ported by the other common support panel 34b. The other
support panel 34b 1s held by a not-shown and well known
guide rail provided at the outer end of the partition wall 28 of
the duct member 26 to be movable in the back and forth
direction between a retracted position and a projecting for-
ward position. At the retracted position the other support
panel 345 1s located on the side of the outer end of the partition
wall 28, and at the projecting forward position the other
support panel 345 projects forward from the side of the outer
end of the partition wall 28.

In this embodiment, each of the airflow producing devices
30 includes an axial fan.

The support panels 34a and 345 include front covers 364
and 36b, each of which 1s arranged at forward of the front and
rear airflow producing devices 30, and grips 38a and 385
projecting forward from the front covers 36a and 3654.

The duct member 26 further includes two airflow guide
plates 42 arranged 1n two chambers. Each airflow guide plate
42 provides two airflow guide paths 40a and 405, each cor-
responding to two ventilation openings in each of two cham-
bers. In each chamber, the outer ends of two airflow guide
paths 40a and 405 are opened toward two airtflow producing
devices 30 corresponding to each chamber of the duct mem-
ber 26. Also, in each chamber, the inner ends of two airflow
guide paths 40a and 406 are opened toward two ventilation
openings 24 corresponding to each chamber of the duct mem-
ber 26.

When the framework 10 provided with the duct member 26
and two atrtflow producing units 32a and 325 as shown in FIG.
4 1s housed at a predetermined position 1n the inner space of
the outer case 14, the front panels of the shell members 20
placed at the retracted positions cover the most of the middle
part of the front opening of the outer case 14 as shown 1n FI1G.
1, and two side spaces are produced between the pair of
sidewalls 18a and 186 of the framework 10 and the pair of
outside panels 14a and 145 of the outer case 14.

In this embodiment, other various devices related to the
devices supported by the shell members 20 of the framework
10 are housed 1n the upper end portion of the middle part of
the mner space in the outer case 14, and a front panel FP for
the other devices covers the remainder of the middle part of
the front opening of the outer case 14.

The duct member 26 provided with two airtlow producing,
unmts 32a and 3256 placed at the retracted positions 1s located
in one side space area between one sidewall 18a of the frame-
work 10 and one outside panel 14a of the outer case 14. The
front openming of the one side space area 1s covered with a
not-shown first open/close cover attached to the front end of
the one outside panel 144 to be able to open.

In the other side space area between the other sidewall 184
of the framework 10 and the other outside panel 145 of the
outer case 14, nothing exists. The front opening of the other
side space area 1s covered with a not-shown second open/
close cover 44 attached to the front end of the other outside
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panel 145 to be able to open. The second open/close cover 44
1s formed with a number of ventilation opemings 44a.

When a not-shown main switch of the transmitter 1s turned
on, two airtlow producing devices 30 of each of two airflow
producing units 32a and 325 are also turned on. As aresult, a
current of air 1s produced in the inner space of the outer case
14 of the housing 12 from the ventilation openings 44a of the
second open/close cover 44 to the ventilation openings of the
right side vertical section of the rear panel 14e of the outer
case 14, through the side space area between the other side-
wall 185 of the framework 10 and the other outside panel 145
ol the outer case 14, the ventilation openings 24 of the other
sidewall 185 of the framework 10, the ventilation openings 24
of the one sidewall 18a (particularly, the four ventilation
openings 24 corresponding to the four airflow producing
devices 30 of the two airtflow producing units 32a and 325
corresponding to the two upper and lower chambers of the
duct member 26), the side space area between the one side-
wall 18a of the framework 10 and the one outside panel 144
of the outer case 14.

This current of air 1n the inner space of the outer case 14 1s
strong 1n the four ventilation openings 24 corresponding to
the four airtlow producing devices 30 of the two airtlow
producing units 32a and 325 corresponding to the two upper
and lower chambers of the duct member 26, and can effi-
ciently discharge the heat generated by the heat generating
devices including the amplifier and held by the four shelf
members 20 corresponding to the four ventilation openings
24, to the outside space through the ventilation opemings 16 of
the right side vertical section of the rear panel 14e of the outer
case 14.

Moreover, since two airflow producing devices 30
arranged 1n the back and forth direction are assigned to the
two ventilation openings 24 corresponding to the two adja-
cent shelf members 20 1n the sidewall 18a of the framework
10, even 11 one of two airtlow producing devices 30 fails and
stops, the other airflow producing device 30 can forcibly suck
air through the two ventilation openings 24. Therefore, the
heat generated by the heat generating devices including an
amplifier and supported by the two shelf members 20 corre-
sponding to these two ventilating openings 24 can be elll-
ciently discharged to the outside space through the ventilation
openings 16 of the right side vertical section of the rear panel
14e of the outer case 14.

In addition, since the size of each airflow producing device
30 corresponds to the two ventilation openings 24 corre-
sponding to the two adjacent shell members 20, 1ts airtlow
producing capacity 1s large. Namely, its heat discharging
capacity 1s high. Further, since these two airtlow producing
devices 30, each having the above described size, are
arranged 1n the back and forth direction to the corresponding
two ventilation openings 24, the height of the framework 10
can be compact.

For the maintenance of the two airtlow producing devices
30 of each of the airflow producing units 32a and 325, the
not-shown {irst open/close cover covering the two airflow
producing units 32a and 325 1n the front opening of the outer
case 14 of the housing 12 1s opened to expose the grips 38a

and 385 of the airtflow producing units 32a and 325, as shown
in FIG. 1.

Then, the grips 38a and 385 are pulled, so that the airflow
producing units 32a and 325 are moved from the retracted
position shown in FIG. 1 to the projecting forward position
shown 1n FIG. § with respect to the duct member 26. This
facilitates the maintenance of the two airtflow producing
devices 30 of each of the airtlow producing units 32a and 32b.
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Additional advantages and modifications will readily
occur to those skilled in the art. Theretfore, the invention 1n its
broader aspects 1s not limited to the specific details and rep-
resentative  embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What 1s claimed 1s:

1. A housing apparatus for a heat generating device, com-
prising;:

a housing which has a height, a width, and a depth, and
which includes a plurality of sidewalls arranged 1n a
lateral direction along the width to separate from each
other, and a plurality of shelf members placed at a plu-
rality of positions along the sidewalls between the side-
walls to support a plurality of devices including at least
one heat generating device, the plurality of positions
being arranged 1n a height direction along the height, and
cach sidewall having a plurality of ventilation openings
arranged 1n the height direction to correspond to the
devices held by the shelf members;

a duct member which 1s provided on at least one outermost
stdewall of the sidewalls of the housing, and which cor-
responds to at least two ventilation openings located
adjacent to each other 1n the height direction 1n the at
least one outermost sidewall, the duct member including,
an airflow guide plate providing at least two adjacent
airflow guide paths corresponding to the at least two
adjacent ventilation openings, the at least two adjacent
atrflow guide paths communicating with the at least two
adjacent ventilation openings respectively; and

an airtlow producing unit which 1s provided on the duct
member and which includes at least two airflow produc-
ing devices performing one of supplying outside air into
the mside of the housing and evacuating the inside air
from the housing through the at least two adjacent ven-
tilation openings corresponding thereto;

wherein the at least two airflow producing devices of the
airtlow producing unit are arranged 1n the back and forth
direction;

cach of the at least two airflow producing devices arranged
in the back and forth direction faces the at least two
adjacent ventilation openings located adjacent to each
other 1n the height direction and corresponding to the at
least two airtlow producing devices through the duct
member, the airtflow guide plate being located between
the at least two airtlow producing devices and the at least
two adjacent ventilation openings located adjacent to
cach other 1n the height direction; and

cach airtlow producing device performs one of supplying
outside air to the mside of the housing and evacuating the
inside air from the housing, through each airtlow guide
path corresponding to the respective airflow producing
device and through each of the at least two adjacent
ventilation openings corresponding to the respective air-
flow producing device wherein when evacuating the
inside air from the housing, the outlets of the at least two
adjacent airflow guide paths are arranged 1n a back and
forth direction along the depth.

2. The housing apparatus for a heat generating device
according to claim 1, wherein the airflow producing device
includes an axial fan.

3. The housing apparatus for a heat generating device
according to claim 1, wherein the heat generating device
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includes an amplifier, and the devices including the heat gen-
erating device provide a transmitter of a communication
device.
4. The housing apparatus for a heat generating device
according to claim 1, wherein:
the ventilation openings 1n the at least one outermost side-
wall provide plural combinations each of which includes
the at least two adjacent ventilation openings, and
the duct member provided with the airflow producing unit
including the at least two airtflow producing devices 1s
provided on the at least one outermost sidewall of the
stdewalls of the housing to correspond to each combi-
nation of the at least two adjacent ventilation openings.
5. The housing apparatus for a heat generating device
according to claim 1, wherein the number of the ventilation

10

8

openings corresponding to the duct member 1n the outermost
sidewall of the housing, the number of the airtlow producing
devices provided 1n the duct member, and the number of the
airflow guide paths provided by the airtlow guide plate
included in the duct member are equal.

6. The housing apparatus for a heat generating device
according to claim 1, wherein one of the ventilation openings
1s formed at each of the plurality of positions in the height
direction 1n the at least one outermost sidewall of the housing,
cach ventilation opening 1s long and narrow in the back and
forth direction, and each airtlow producing device faces one
ol a forward half and a back half of each ventilation opening
corresponding to the respective airtlow producing device.



	Front Page
	Drawings
	Specification
	Claims

